General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



N77-19603 


(SASA-TH-X- 1 3eOoj NASA GLOBAL ATHOSPHE’ 

SAMPLING PROGRAM (GASP) DATA REPORT POR ’S 
7L0005 (NASA) 45 p HC A03/NP A01 CSC JB 

Unci as 

G 3/4 5 17203 


NASA TECHN ICAL 

MEMORANDUM 


NASA TM X- 73608 



< 

GO 

< 


) 

\ 


NASA GLOBAL ATMOSPHERIC SAMPLING PROGRAM (GASP) 

DATA REPORT FOR TAPE VL0005 

by J. D. Holdeman and F. M. Humenik 
Lewis Research Center 
Cleveland, Ohio 
February 1977 

RECEIVED ; t * 

na.>a sti faciuty. 

INPUT BRANCH / 

V 9 k 

K • 

i 


1 Report No 7 Government ACCOM i on No 

TM X-7360B 

3 Recipient % Catalog No 

4 Title and Subtitle 

NASA GLOBAL ATMOSPHERIC SAMPLING PROGRAM (GASP) 
DATA REPORT FOR TAPE VL0005 

6 Report Dete 

February 1977 

6 Performing Organization Code 

7 Author (I) 

by J. D. Holdeman and F. M. Humenik 

8 Performing Organization Report No 

E-9086 

10 Work Unit No 

9 Performing Organ. /at K>n Name end Address 

Lewis Research Center 

National Aeronautics and Space Administration 
Cleveland, Ohio 44135 

11 Contract or Grant No 

13 Type of Report and Period Covered 

Technical Memorandum 

12 Sponsoring Agency Name end Address 

National Aeronautics and Soace Administration 
Washington, D. C. 20546 

14 Sponsoring Agency Code 

16 Supplementary Notes 


16 Abstract 

Fully automated GASP air sampling systems on board several commercial B-747 aircraft in 
routine airline service are obtaining measurements of trace constituents in the upper tropo- 
sphere and lower stratosphere. Atmospheric ozone, water vapor, and related flight and 
meteorological data were obtained during 214 flights of a United Airlines B-747 and two Pan 
American World Airways B-74Ts from March through June 1976. In addition, trichloro- 
fluoromethane data obtained from laboratory analysis cf two whole air samples collected in 
flight are reported. These data are now available on GASP tape VL0005 from the National 
Climatic Center, Asheville, North Carolina. In addition to the GASP data, tropopause pres- 
sure fields obtained from NMC archives for the dates of the GASP flights are included on the 
data tape. Flight routes and dates, instrumentation, data processing procedures, and data 
tape specifications ?«re described in this report. Selected analyses including ozone and sample 
bottle data are also presented. 


17 Key Words (Suggested by Author(s)) 

Air quality; Trace constituent measurements; 
Atmospheric ozone; Water vapor; 
Chlorofluorome thanes; Troposphere - 
stratosphere; Meteorology 

18 Distribution Statement 

Unclassified - unlimited 
STAR category: 45 

19 Security Oessif (of this report) 

Unclassified 

20 Security Ciessif (of this page) 

Unclassified 

21 No of Pages 

n 


* For sale by the National Technical Information Service Springfield Virginia 22161 


NASA-C-168 (Rev 10 75) 



PAGE 2 


NASA GLOBAL ATMOSPHERIC SAMPLING PROGRAM (GASP) 
DATA REPORT FOR TAPE VL0005 


by J. D. Holdeaan and P. M. Huaenik 
Lewis Research Center 


SUMMARY 

Ataospheric trace const ituenrs in the upper tropojphere 
and lower stratosphere are being aeasured as part of the 
NASA Global Ataospheric Saapling Prograa (GASP), using fully 
autoaated air saapling systeas on board several coaaercial 
b-747 aircraft in routine airline service. Measureaents of 
ataospheric czone and water vapor, and related 
aeteorological and flight inforaation were obtained during 
214 GASP flights froa March 25 through June 13, 1476. Also, 
the results obtained froa tr ichlorof luoroaethane analysis of 
two whole air bottle saaples are reported. These data are 
now available froa the National Cliaatic Center, Asheville, 
North Carolina. In addition to the data froa the aircraft, 
tropopause pressure data obtained froa the National 
Meteorological Center (NNC) archives for the dates of the 
flights are included. This report is the fifth of a series 
of reports which describes the data currently available froa 
GASP, including flight routes and dates, instruaentation, 
data processing procedure, data tape specifications, and 
selected analyses. 


INTRODUCTION 

This report announces the availability of ataospheric 
trace constituent data obtained at altitudes froa 6 to 14 ka 
during several flights of a United Airlines B-747 (N4711U) 
and two Pan Aaerican World Airways B-747's (N655PA and 
N533PA) froa March - June 1976. 

The objectives of the NASA Global Ataospheric Saapling 
Prograa are to provide baseline data of selected ataospheric 
constituents in the upper troposphere and lower stratosphere 
for the next 5-to-10 year period, and to docuaent and 
analyze these data to assess potential adverse effects 
between aircraft exhaust eaissions and the natural 
ataosphere. At present there is auch uncertainty in 
environaental iapact studies on this subject due to the lack 
of coaprehensive, long-tera upper ataospheric data (refs. 1 
and 2) . 

The GASP prograa began in 1972 with a feasibility study 
of the concept of using r. )aaercial airliners in routine 
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service to obtain ataosp w eric data. This prograa has 
progressed froa design and acquisition of hardware (ref. 3) 
to collecting global data on a daily basis. Fully autoaated 
GASP systeas are now operating on a United Airlines B-747, 
two Pan Aaerican World Airways R-747's, and a Qantas Airways 
of Australia B-747. The United airliner is collecting data 
over the contiguous United States and between the west coast 
and Hawaii. Global coverage is provided by the Pan Aaerican 
and Qantas b-747's. Pan Aa routes froa the United States 
include around- the- world flights in the Northern Heaisphere, 
transatlantic flights to Europe, transpacific flights to the 
Orient, intercontinental flights to Central and South 
Aaerica, and occasionally transpacific flights to Australia, 
(lore frequent coverage in the Southern Heaisphere is 
provided by the Qantas B-747 on transcontinental Australian 
flights and on flights froa Australia to the South Pacific 
and Australia to Europe. The GASP systea design, the 
aeasureaent instruaents, the on-board coaput.er for autoaatic 
control and data aanageaent, and systea aaintenance 
procedures are described in reference 4. 

This report is the fifth in a series of reports to 
announce the availability of GASP data froa the National 
Cliaatic Center, Asheville, North Carolina, 28801. Northern 
heaisphere data for (larch 11 - (larch 30, 1975 have been 
previously reported and analyzed (tape VL0001; refs. 5, 6 
and 7). Data over the contiguous United States and to 
Hawaii for (larch - October, 1975 are provided on GASP tape 
VL0C02 (ref. 8). Data obtained in Hay 1975 on flights in 
North, Central, and South Aaerica, and troa the United 
States to the Orient are provided on GASP tape VL0003 (ref. 
9) . Global data for Deceaber 26, 1975 through Harch 25, 

1976 are available on GASP tape VL0C04, with docuaentation 
provided by reference 10. Data tor Harch 25 through June 
1J, 1976 are now available on GASP tape VL0005. In addition 
to the ataospheric constituent aeasureaents, the data on 
this tape include related aeteorological and flight 
inforaation froa the aircraft systeas, and tropopause 
pressure fields obtained froa the National Heteorological 
Center (NHC) for the dates of the GASP flights. 


ROUTE STRUCTURE AND DATA ACQUISITION 

Plight routes for which data are given on GASP tape 
VL0005 are shown on figure 1. All flights occurred between 
Harch 25 and June 13, 1976. on the tape, GASP data are 
grouped and identified by flights with the airports of 
departure and arrival designated by the standard 
three-letter airport codes (ref. 11). A listing of flights 
included in tape VL00C5 by a irport- pa ir, date, and data 
acquisition tiae, is given in table I. 
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For each flight, data acquisition begins on ascent 
through the 6 ke altitude flight level, and terminates on 
descent through 6 he. A complete GASP sampling cycle is 60 
■inutes, divided into 12 five minute segments. A 16 second 
recording is made at the end of each sampling segment. 

During alternate segments (at 10 minute intervals) , air 
sample data are recorded for all instruments. During the 
intervening segments the system is in one of sir different 
calibration nodes to allow for in-tlight checks on 
instrument operation (if required). Whenever any 
calibration mode is not needed for a given instrument, that 
instrument acquires air sample data durinq the segment. 

Cassette tapes, recorded in serial format, are removed 
from the aircraft at approximately two week intervals and 
transcribed to computer-compatible form for data reduction. 
At this stage, laboratory instrument calibration information 
required for data processing is included, redundant and 
non-usable data are removed, and the data are re-transcribed 
to final form and units. The detailed specifications and 
formats tor the GASP data are given in appendix A. Data for 
each flight begins with an PLHT record (table A-I) to 
provide flight identification information. This record is 
followed by a series of DATA records (table A-II), one for 
each recording made during the flight. 


HEAS”nEi1ENTS 

Ozone 

Ozone measurements are made using a continuous 
ultraviolet absorption ozone photometer (ref. 12). The 
concentration of atmospheric ozone is determined by 
measuring the difference in intensity of an ultraviolet 
light bean which alternately passes through the sample gas 
and an ozone-tree zero gas (generated within the 
instrument). The range of this instrument is from 3 to 
20,000 ppbv (parts per billion by volume), with a 
sensitivity of 3 ppbv. Data from flight tests of the 
instrument are given in reference 13. The ozone instrument 
is checked at NASA-Lewis (over the range 0 to 1000 ppbv) 
against an ozone generator which is calibrated by the one 
percent neutral buffered potassium iodide (KI) method (ref. 
14). The estimated accuracy of the KI procedure is seven 
percent. 

In-tlight monitoring of the ozone instrument includes 
measurement of the instrument zero by flowing the sample 
through a charcoal filter external to the instrument, and 
measurement of the electronic span setting and control 
frequencies available from the instrument. Por all GASP 
ozone instruments, the span is set by the manufacturer at 
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58200 counts. The instruaent is not calibrated in-fliqht 
with an ozone calibration gas due to the difficulty of 
generating a precisely known ozone concentration in the 
flight systea. Periodic checks for calibration consistency 
are perforaed in the laboratory. 

The destruction of ozone in the Teflon saaple lines froa 
the inlet prote to the instruaent, and in the Teflon-coated 
diaphraga puap that raises the saaple pressure to 100 kPa (1 
ata) , has been aeasured under conditions siaulating 
operation in flight. The ozone ailing ratio at the probe 
inlet (03, in ppbv) is expressed in teras of the aeasured 
ozone nixing ratio (03a, in ppbv) as 

b 

03 * a (03a) ♦ 03a ♦ d (1) 

1 ♦ c (03a) 

with the constants a, b , c and d deterained by a regression 
analysis on the appropriate destruction test data. Por all 
flights on tape VL0005, the aabient ozone nixing ratios were 
deterained using equation (1) with a * 0.19, b * 1.0 and c = 
d = 0. The linear relationship between 03 and 03a thus 
defined, and the data froa which it was deterained are shown 
in figure 2. The uncertainty in this approxiaation is ♦ 8 
percent. The destruction constants used are given in the 
PLHT record for each flight (see table A-I) . 

The fora chosen for equation (1) is based on the ozone 
destruction aechanisas expected in the GASP systea. If h - 
0.5 in the first tera, this tera then approxiaates 
destruction of ozone in the saaple lines (c.f. ref. 15). If 
c > 0 in the second tera, this tera is of the type which 
describes theraal decoa posit ion of ozone (refs. 16 and 17) . 
This aechanisa could be iaportant in the puap as the saaple 
is heated by the (approxiaately) 3:1 coapression. The 
percentage of the incoaing ozone destroyed by the line 
aechanisa decreases with increasing concentrations, whereas 
the percentage of the incoaing ozone destroyed by the 
theraal aechanisa increases with increasing concentration. 
Since both aechanisas are likely contributing to the systea 
destruction, it is not surprising that the ’°struction data 
are approxiaated well with a linear relationship which gives 
a constant percentage destruction. 


Hater Vapor 

Ataospheric water vapor is aeasured with an aluainua 
oxide dew-frost point hygroaeter (ref. 18). The sensing 
eleaent consists of a snail strip of aluainua which is 
anodized to provide a porous oxide layer. A very thin 
coating of gold is evaporated over this structure. The 
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aluainua base and the gold layer fora the two electrodes of 
a capacitor whose iapedance varies with the aaount of water 
adsorbed on the porous surface. 

This instruaent provides dew-frost point teaperatures 
(DPPT) froa -110 degrees C to *40 degrees C for air saaple 
teaperatures froa -65 degrees C to *40 degrees C. The air 
teaperature is aeasured with a theraistor aounted on the 
sensor probe. The sensors are calibrated by the 
aanuf acturer , with a specified DPPT accuracy of ♦ 2 degrees 
C for -60 degrees C < DPPT < *40 degrees C and ♦ 3 degrees C 
for -110 degrees C < DPPT < -60 degrees C. 

The sensors are re-calibrated in an environaental chaaber 
at NASA'Lewis prior to installation on the aircraft. 
Calibration gas is provided by blending rooa air (DPPT = 10 
degrees C) . laboratory service air (DPPT * -40 degrees C) , 
and liquid nitrogen boil-off (DPPT * -70 degrees C) . The 
calibration is perforaed by coaparmg the aluainua oxide 
sensor output with the dew-frost point teaperature aeasured 
by a cooled-airror hygroaeter. Because the sensor output 
varies with air-saaple teaperature. calibration is perforaed 
at rooa teaperature. -20 degrees C and -40 degrees C. Upon 
reaoval froa the aircraft, sensors are re-calibrated again 
at rooa teaperature. Data are used only if the 
recalibrations are within the liaits specified above. 

The water vapor sensor is aounted in a de-iced airscoop 
of the type used on B-747 aircraft tor aeasureaent of 
outside air teaperature. The water vapor sensor and the air 
teaperature theraistor are aounted within the scoop as shown 
in figure 3. This aountinq is siailar to that of the n B-57 
Air Saapler" described in reference 19. Because the scoop 
aount results in aeasureaent at stagnation conditions, the 
water vapor- pressure calculated froa the indicated DPPT is 
corrected by the ratio of static to total pressure, and then 
used to calculate the aabient water-vapor nixing ratio (in 
parts per Billion by weight, ppaw) and the aabient air 
dew-frost point. 

Laboratory tests on the aluainua oxide hygroaeter have 
shown several serious deficiencies which aust be considered 
in evaluating the flight data. In these tests the response 
of the aluainua oxide hygroaeter was coapared to two 
cooled-airror hygroaeters; an aircraft-type undergoing 
response testing with the aluainua oxide hygroaeter. and the 
laboratory standard cooled-airror hygroaeter aentioned 
previously. The DPPT readings of the two cooled-airror 
hygroaeters generally agreed to within 1 degree C. Their 
response was faster than the response of the aluainua oxide 
hygroaeter by about a factor of 10. thus the cooled-airror 
hygroaeter data were used as actual dew-frost point 
teaperature. 
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£fi££OQse is Step change in £I£T at constant sensor 
tea per atur*. The tiM constant (to achieve 63 percent of a 
step change) of the aluainua oxide hygroaeter vas found to 
vary froa 8 to 30 ainutes depending on the gas (sensor) 
teaperature and the aaqnitude and direction of the step 
change. In qoing fro* wet-to-dry conditions, the indicated 
DFPT was higher than the actual DPPT, and conversely, in 
going froa dry-to-wet the indicated DPPT was lower than the 
actual DFPT. 

Response to step change ±n sensor temp e rat ure &i constant 
ftlEI* As aentioned in a previous paragraph, the indicated 
DFPT is dependent on the eguilibriua sensor teaperature. 

This effect is included in the data reduction through the 
use of teaperature dependent calibration curves. In 
addition, however, the sensor has been found to have a 
transient response to changes in aabient teaperature at 
constant DFPT. This response appears to be dependent on 
both the aagnitude of the teaperature change, and the rate 
of change. In response to a decrease in teaperature of 20 
degrees C at the rate of 2 degrees C/ain, the indicated DFPT 
decreased during the teaperature transient to less than the 
actual DFPT, and then slowly increased toward the true value 
with a tiae constant of approximately an hour. Thus a 
decreasing aabient teaperature at constant dew-frost point 
will result in indicated DFPT values which are too low, and 
conversely increasing aabient teaperature at constant 
dew-frost point will result in indicated DFPT values which 
are too high. 

Sens or resp onse du ri ng s imul ated cliabout. The aost 
severe gradients in aabient teaperature and water vapor are 
encountered as the aircraft cliabs to cruise altitude, with 
aabient teaperature and DFPT both decreasing. The response 
characteristics described in the precedinq paragraphs 
suggest that the aluainua oxide hygrometer would indicate 
too high a DFPT in response to the decreasing humidity, but 
would indicate too low a DFPT in response to the decreasing 
teaperature. Thus the possibility exists for coapensating 
effects. 

Resp onse foll owing sa turatio n. The recovery of the 
sensor froa saturated conditions, as would be encountered 
with the passaqe of the aircraft through clouds, was found 
to be very slow. The only available test data showed that, 
after having been subjected to saturated conditions for 40 
ainutes, the aluainua oxide hygroaeter continued to indicate 
saturation for an additional 30 ainutes after the air was no 
longer saturated. The test was terminated at this tiae, and 
no data are available for the time required for the aluainua 
oxide hygroaeter reading to return to the true DFPT. This 
slow response characteristic is apparent in the fliqht data 
also whenever prolonged saturation is indicated. 
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Id spite of its stated limitations, it is felt that the 
water vapor measureaents obtained with the aluaioua oxide 
hygrometer aay ue of interest, and thus these data are 
reported, when available, as both dew-frost point 
teaperature (DFPTA) and water vapor aixing ratio ( VVHRA) in 
the DATA records (see Table A-II) . Whenever the indicated 
dew-frost point teaperature is egual to the static air 
temperature, DPTAGA * "S", as a flag to the fact that 
saturated conditions have been encountered. 


Cloud Detector 

Plight test experience with the light>scattering particle 
counters included in the GASP systeas has indicated that 
flight through clouds results in a significantly greater 
count of the largest size particles (D > 3 aicroaeters) than 
is obtained in clear air. A simple cloud detector is thus 
available by observing the counting rate of the largest size 
particles. This signal is aonitored for 256 seconds prior 
to each data recording. The tiae (in seconds) during which 
the cloud rate, CLDRT, is greater than a preset level, 

CLDHI, is interpreted as tiae in clouds (CLSEC; see table 
A- 1 1) . The CLDHI level was prograaaed on board the United 
airliner based on visual observation of a light haze, and 
corresponds to a local particle density (for D > 3 
aicroaeters) of 66,000 particles/cubic aeter. If CLSEC > 0, 
CLTAG * "C". If cloud data are not available, CLTAG * "H" , 

The nuaber of cloud encounters (CLAYR, see table A-II) is 
also available. Whenever clouds are detected (CLDRT > 
CLDHI), this is interpreted as a continuous encounter until 
cloud free air is detected. This deteraination requires a 
second preset level, CLDLO. If n is the nuaber of times 
that the cloud rate crosses CLDHI and CLDLO (or CLDLO and 
CLDHI) in succession, then CLAYR = (nO)/2. Por the data on 
tape VLOGOS, CLDLO was set at CLDHI/8. 

The cloud data are particularly useful as a supplement to 
the water vapor data. If there is a continuous or frequent 
indication of clouds, the dew frost point teaperature (DPPT) 
should reaain at, or near, the static air teaperature (SAT). 
However, if the DPPT reaains equal to SAT in the absence of 
any cloud indication, the water vapor data should be 
considered suspect based on the slow response 
characteristics of the aluainua oxide hygrometer as 
discussed previously. 


Plight Data 

la addition to the air saaple measurements, aircraft 
flight data are obtained with each data recording to 
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precisely describe conditions when the data are acquired. 
Aircraft position, heading, and the coaputed wind speed and 
direction are obtained froa the inertial navigation systea. 
Altitude, air speed, and static air teaperature are 
collected froa the central air data coaputer in the 
aircraft. Veitical acceleration inforaation (an indication 
of turbulence) is taken froa the aircraft flight recording 
systea. Date and tiae are provided by a separate GASP 
clock-calendar unit. The foraats and units for these data 
are given in table A-II. 


Bottle Saaples 

Ataospheric concentration data for trichlorof luoroaethane 
(P-11) were obtained by exposure and subsequent laboratory 
analysis of whole air "grab" saaples. Bottle exposures are 
prograaaed to occur at altitudes greater than 9.3 kiloaeters 
on every third calendar day, provided that an unexposed 
bottle is available. Bottle data are included in the PLHT 
record (table A-I) tor each flight. If an exposure occurs 
(SBOEX = "T") , and data froa the laboratory analysis are 
available (SDATA * M T") , constituent data are reported in 
units of parts per trillion by voluae (pptv). The date, 
tiae, altitude, and position for the beginning and end of 
the exposure are also reported. During a bottle exposure, 
the GASP systea is in a continuous record node (NODE * 10, 
see table A-I) to provide a record of the ataospheric 
conditions which the aircraft encountered during the 
exposure period. 

Sa acling systea . The saaple is taken froa a 1.90 ca dia. 
stainless steel line, which is connected to the inlet probe 
through an expanded duct section. The saaple line is 
continuously purged, with the aid of a bypass line installed 
just upstreaa of the saaple bottle unit, to clear the duct 
wall surfaces of possible contaaination by adsorbed 
chlorof luoroae thanes. 

Each saaple bottle unit consists of four one-liter 
stainless-steel cylindrical saaple bottles. These bottles 
are electropolished , cleaned, baked, and purged, then filled 
with pure inert gas to avoid contaaination. Hand operated 
bellows valves are attached at each end of the bottle to 
fora an integral sub-asseably and to facilitate handling and 
processing procedures. Bach saaple bottle sub-asseably is 
connected in series to individual inlet and exit solenoid 
valves which operate on reaote coaaand froa the GASP systea 
control unit. 

Bottle exposures are noraally five ainutes in duration. 
During this tiae, both the inlet and exit solenoid valves 
are open. The saapling tiae was selected to provide at 
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least ten total voluae changes to purge the bottle and 
saaple lines prior to entrapaent of the saaple. The saaple 
flowrate through the bottle is liaited to eigut actual 
liters/ainute by an orifice installed in the line downstreaa 
of the exit valve. 

Saa p 1 e bottle pr epa y* igQ« The bottle sub-asseablies are 
baked at approxiaatel y 300 deqrees C for 40 hours or aore, 
during which they are continuously purged with pure heliua 
or nitrogen at a flow rate of 100 standard cc/ainute. The 
final fill pressure is about 172 kPa. At least ot.e bottle 
froa each baked group is puaped down to sub-a taospheric 
pressure and stored for about a day to allow tor wall 
desorption, and analyzed for halocarbons. Upon zero level 
verification, the bottle sub-asseablies are installed in 
saaple bottle units. Each unit is then leak checked with 
the inlet and exit saaple lines evacuated using a heliua 
aass spectroaeter leak detector. 

Trichlor otlu oro ae thane (P -11) analysis . Bottle saaples 
were analyzed at Lewis utilizing a gas chroaatogra pb with an 
electron capture detector. Por deteraining P-11 
concentrations, the chroaatograph was equipped with a 
Porasil C coluan (100-150 aesh, 3.2 aa dia. x 4.0 a long) 
aaintained at a teaperature of 60 degrees C. A saaple loop 
voluae of 20 cc at noainally 13 kPa was flushed into the 
chroaatographic coluan by heliua carrier gas flow at about 
38 cc/ain. The chroaatographic retention tiae was noainally 
nine ainutes. The electron capture detector eleaent was a 
tritiua iapregnated scandiua foil type aaintained at a 
teaperature of 240 degrees C. Instruaent sensitivity was 
deterained to be less than 10 pptv. 

Calibration was obtained by inter-laboratory coaparisons 
of standards supplied by NOA A Pn vironaental Research 
Laboratories (Boulder, Colorado) and Washington State 
University. These standards were derived froa the 
"Halocarbon Analysis and Heasureaent Techniques Workshop" 
held at Boulder on March 25-26, 1976. A peak height 
coaparison with these known calibration gases was used to 
obtain the data included on tape VLC005. Duplicate 
deterainat ions were aade tor each saaple and the results 
were averaged. Heasureaent precision was estiaated to be 
about ♦ 5 percent. 

Saaple pres s ure cons ider ations . Each whole air saaple 
froa which data are reported here was obtained at a pressure 
slightly above the aabient pressure at the exposure 
altitude. Concern about adsorption-desorption of halocarbon 
froa the walls of the saaple containers at low saaple 
pressures has been expressed by participants at the Boulder 
Workshop, and wall effects have been observed in recent work 
at the NOA A Environaental Research Laboratories (ref. 20). 
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Tests at Lewis have shown that when unstable wall conditions 
ezist, they are revealed by the initial zero halocarbon 
check alter storage at low pressure (see Sample bottle 
preparation ). Our tentative conclusion is that the effects 
are ainiaal for the data reported. 


Tropopause Pressure Data 

The National Meteorological Center (KMC) is presently 
•aintaining a library of gridded meteorological data fields 
accessible on various disk and nagnetic tape systeas (ref. 
21) . briefly, the data are interpolated to points on the 
NNC 65 X 65 grid, a square aatriz nap transformed froa a 
polar stereographic aap of the Northern Heaisphere. Aaong 
these gridded data are tropopause pressures, available on a 
twice daily basis (0000 and 1200 GMT) . 

The NNC tropopause pressure data arrays are included, 
when available, for the dates of the GASP flights to provide 
independent data for analysis of the constituent behavior. 
The NNC reporting periods for which these data appear on 
tape VL0005 are given in table II. The tropopause pressure 
arrays fora a separate tile (see appendiz A) following the 
GASP data. Each array (4225 points) is written as seven 
TBPR records (table A-III) . Coordinates for these data are 
the NNC 65 X 65 aatriz. The relations for obtaining 
latitude and longitude froa the NNC coordinates are given in 
appendiz B. The aircraft location for each GASP DATA record 
is given both in NHC coordinates and latitude and longitude 
(see table A-II) . 

The tropopause pressure corresponding to each GASP data 
location is obtained by tiae and space interpolation froa 
the NNC arrays. These pressures and the corresponding 
geopotential heights for the standard ataosphere are 
included in the GASP DATA records (TRPRHB and TRPRHH in 
table A-II) . Por noraal interpolations (within a 12 hour 
interval) TPTAG « " *. If however, NHC data are aissing for 
one reporting period such that the interpolation aust be 
perforaed within a 24 hour interval, TPTAG is set * "L". If 
NHC data are aissing for two or aore consecutive reporting 
periods the tiae interpolation is not perforaed. In this 
case if the tiae of the GASP data point is within siz hours 
of an NHC reporting period for which data are available, the 
space interpolated values at that reporting period are 
returned and TPTAG is set = "E", but if the tiae of the GASP 
data point is not within 6 hours of an NHf* reporting period 
for which data are available, TRPRHB and TRPRHH are set * 0, 
and TPTAG is set =* "H". Whenever tropopause pressure values 
are available, DELP * TRPRHB - PAHB, and DELHGT * ALTHAV - 
TRPRHH are also reported. 
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From September 1974, through mid-December 1975, the 
location of the tropopause surface archived by NMC was 
determined by means of the Flattery global analysis method 
(ref. 22). This procedure made use of the vertical 
temperature profiles calculated for each NMC grid point, and 
tested the slope of the profile curve upwards from the first 
mandatory pressure level. However, as of December 17, 1975, 
(1200 GMT) , the determination of the tropopause pressure 
surface has been formulated using a different analysis 
scheme. This change adopts a procedure conceived by 
Gustafson (ref. 23) which attempts to model the tropopause 
in terms of the potential temperature, which is a 
meteorologically significant height indicator. The method 
is based on climatological observations that the tropopause 
surface is generally in phase with pressure variations along 
potential temperature surfaces in the lower stratosphere. 

The modeled tropopause is constrained to lie near various, 
pre-selected, potential temperature surfaces, depending on 
month and geographical location. 

The Gustafson method first calculates a potential 
temperature, THETA, profile above each of the 4225 BMC grid 
points from the ambient temperature, T, at each of the 
reported pressure levels, p, from the following definition 
of the potential temperature: 

.2857 

THETA = (T) (1000/p) (2) 

This profile is then scanned downward, and delta THETA/delta 
p is evaluated for each layer, until a distinct stability 
transition occurs near the expected THETA location of the 
mean tropopause. The temperature at the top of this layer 
is defined as the tropopause temperature. Next, 
temperatures are calculated upwards from the bottom of the 
layer assuming pre-selected tropospheric lapse rates 
(depending on temperature range). The pressure at which 
this profile attains a temperature equal to the previously 
determined tropopause temperature is defined as the 
tropopause pressure. Many details have been omitted from 
this brief description, and the reader would be best advised 
to refer to reference 23. 

The differences between the tropopause pressures 
identified by the Gustafson and Flattery methods are 
significant. These differences are apparent in the monthly 
zonal averages at 5 degree latitude intervals shown in table 
III. Here, the values for January through November 1975 
were obtained with the Flattery analysis, and values for 
January through October 1976 were obtained with the 
Gustafson method. Since the BMC changeover occurred in 
mid-December 1975, values for that month are a composite. 
From the table, it is apparent that not only does the 
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current (Gustafson) analysis render tropopause pressures 
greater than those derived froa the previous (Flattery) 
aetbod, hut that the differences increase toward the 
equator. He believe that the tropopause locations south of 
30 degrees N, as reported after Deceaber 17, 1975, are 
suspect, and should be used with caution in analyzing GASP 
data. North of 30 degrees, the new tropopause pressures 
seea to fall within the statistical range of observed, aean 
pressures reported by Reiter (ref. 24) for the North 
Aaerican continent. 


SE* ECTED ANALYSES 

Previous reports in this series have included case 
studies of selected GASP flights to show the 
interrelationships between constituent aeasureaents and 
their relation to aeteorological and flight paraaeters 
(refs. 5, 8*10). Since GASP in-situ ozone aeasureaents 
began in March 1975, we are now in our second year of 
reporting data for this species. 

Zonal averaged Northern Hcaisphere ozone data for March 
and Hay of 1975 and 1976 at flight altitudes froa 10.5 to 
11.5 ka are shown in figure u. Each curve represents froa 
600-900 individual aeasureaents which are a aiz of global 
data froa N655PA and N533PA and doaestic U.S. data froa 
647 1 1 U . The GASP ozone data sets for 1975 and 1 l »76 have 
been aerged to provide the zonal aean levels tor March and 
May shown in figure 5. Also shown on this figure are the 
..orth Aaerican aean levels at 11 ka coaputed froa data in 
references 25 (1963-1964) and 26 (1963-1971). For March 
(fig. 5a), a local ainiaua in the aean ozone curves is 
evident at aid-latitudes in Loth the GASP data and the 
1963-1964 data (ref. 25). This does not appear in the 
reference 26 data, aost likely because variations in the 
aean location of the jet streaa have caused this to be 
averaged out over the longer tine interval. 

As noted previously in this report, the aethod used by 
NMC to calculate tropopause pressures was changed on 
Deceaber 17, 1975, and the tropopause pressures archived 
since that date appear to differ significantly froa previous 
levels (see table III). In view of this change, and if it 
is assuaed that no gross changes in ataospheric ozone levels 
occurred during the 1975-1976 period (cf. fig. 4), it is not 
surprising that the vertical ozone profiles as a function of 
pressure intervals froa the NMC tropopause are significantly 
different for our 1975 and 1976 data (fig. 6). In this 
figure the 1975 curve represents 4243 observations froa 
March 11 through October 21, 1975, and the 1976 curvo 
represents 9,071 observations froa Deceaber 26, 1975 
through June 13, 1976. Also shown in figure 6 is the 
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■id-latitude vertical ozone profile for the 1976 U.S. 
Standard Ataosphere (ref. 27). Here the pressure-altitude 
relation of the standard ataosphere was used, and the 
tropopause was assuaed to be at 226. 32 hPa (11 lea) • 

The 1975 GASP ozone profile agrees lore favorably with 
the standard ataosphere profile than does the 1976 GASP 
profile. This is consistent with our previously successful 
use of the 1975 (Flattery) tropopause pressure data in 
analyzing GASP data (refs. 5-9, and 28), and the apparent 
tendency of the 1976 (Gustafson) tropopause pressure data to 
underestimate the height of the tropopause (ref. 10). 
Although our investigation of the different tropopause 
pressure scheaes and their usefulness in analyzing GASP data 
is presently incomplete, the results to date have been 
included here to alert GASP users to the fact that the 
differences in the NHC archived tropopause pressure data for 
1975 and 1976 can have a significant impact on data 
analysis. If not recognized, these tropopause pressure 
differences could lead to conflicting conclusions about the 
variation of ataospheric constituents across the tropopause. 

Data froa five sample bottle exposures have been included 
in GASP data records for the period Harch - June 1976. 

Three of these were on tape VL0004 (ref. 10), and two are on 
tape VL0005. Because of the liaited nuaber of saaples, 
these data and the related exposure inforaation are given in 
table IV. Whenever the location of the exposure altitude 
with respect to the local tropopause was evident, either 
froa the GASP ozone and teaperature data and/or the NHC 
tropopause pressure data, this inforaation has been entered 
in the table. The saaple pressures shown in table IV are 
slightly less than total pressure for each exposure. 

Although the GASP trichlorof luoroaet hane data are too 
liaited to support any conclusions about variability of this 
species, it can be observed that the P-11 2 <oasureaents are 
within the range of aeasureaents reported in reference 29. 


CONCLUDING REHARKS 

Ataospheric constituent data and related flight and 
■eteorological data obtained during 214 flights of 
GASP-eguipped United Airlines and Pan Aaerican World Airways 
B-747 's froa Harch 25 - June 13, 1976 are now available. 
Tropopause pressure fields obtained froa NHC data archives 
for the dates of the GASP flights are included as a 
supplement to the GASP data. These data nay be obtained as 
GASP tape VLC005 froa the National Cliaatic Center, Federal 
Building, Asheville, NC, 28801. Flight routes and dates, 
instruaentat ion, data processing procedures, tape 
specifications and formats, and selected analyses are 
discussed in this report. 
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TABLE I - GASP PLIGHTS ON TAPE VLOOS 


M 

PILE 0001 ( 

0AL-N471 10 

) 



PLIGHT 

DEPARTURE 

DATA TIME 

DATA 


FOOTE 

DATE 

INTERVAL (GHT) 


1 

SPO-HNL 

3/29/76 

2232-0247 

0 N 

2 

HNL-GFD 

3/30/76 

0637-1333 

0 w 

3 

ORD-LAS 

3/30/76 

1707-1944 

0 w 

4 

LAS-ORD 

3/30/76 

2210-0107 

0 N 

5 

ORD-CLE 

3/31/76 

0323-0338 

0 « 

6 

CLE-ORD 

3/31/76 

1423-1443 

0 M 

7 

ORD-HNL 

3/31/76 

1732-0057 

0 w 

8 

JNL-ORD 

4/ 1/76 

0445-1157 

0 

9 

ORD-YTZ 

4/ 1/76 

1410-1435 

0 

10 

YYZ-ORD 

4/ 1/76 

1652-1722 

0 

11 

ORD-SPO 

4/ 1/76 

2005-2358 

0 

12 

SPO-HNL 

4/ 2/76 

2248-0305 

0 N 

13 

HNL-LAX 

4/ 3/76 

1928-2310 

0 W 

14 

CLE-ORD 

4/ 7/76 

1423-1443 

0 

15 

ORD-HNL 

4/ 7/76 

1717-0108 

0 

16 

HNL-LAX 

4/ 8/76 

1941-2331 

0 W 

17 

LAX-DEN 

4/ 9/76 

0145-0248 

0 N 

18 

DEN-LAX 

4/ 9/76 

1813-1938 

0 W 

19 

LAX-HNL 

4/ 9/76 

2153-0224 

0 w 

20 

HNL-OFD 

4/10/76 

0442-1132 

0 H 

21 

ORD-YYZ 

4/10/76 

1358-1428 

0 1 

22 

YYZ-ORD 

4/1C/76 

1648-1718 

0 N 

23 

ORD-HNL 

4/10/76 

2008-0353 

0 W 

24 

SPO-HNL 

4/11/76 

2350-0355 

0 M 

25 

HNL-OFD 

4/12/76 

0949-1339 

0 N 

26 

ORD-LAS 

4/12/76 

1710-1956 

0 w 

27 

ORD-CLE 

4/13/76 

0240-0300 

0 N 

28 

CLE-ORD 

4/13/76 

1416-1 441 

0 N 

29 

ORD-HNL 

4/13/76 

1727-0056 

0 M 

30 

HNL-ORD 

4/14/76 

0434-1142 

0 N 

31 

ORD-SPO 

4/14/76 

2317-0231 

0 M 

32 

SPO-ORD 

4/15/76 

1849-2141 

0 N 

33 

SPO-HNL 

4/17/76 

0421-0828 

0 N 

34 

HNL-LAX 

4/17/76 

1937-2343 

0 

35 

LAX-DEN 

4/18/76 

0141-0303 

0 

36 

LAX-HNL 

4/18/76 

2134-0202 

0 

37 

HNL-ORD 

4/19/76 

0433-1144 

0 W 

38 

HNL-ORD 

4/20/76 

0730-1429 

0 « 

39 

ORD-LAS 

4/20/76 

1750-2029 

0 w 

40 

LAS-ORD 

4/20/76 

2211-0034 

0 M 

41 

ORD-CLE 

4/21/76 

0308-0328 

0 W 

42 

CLE-ORD 

4/21/76 

1413-1433 

0 N 

43 

ORD-HNL 

4/21/76 

1655-0035 

0 W 

44 

HNL-SPO 

4/22/76 

2001-0013 

0 N 

45 

SPO-HNL 

4/23/76 

0411-0811 

0 W 
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- A) PILE 0001 CONTINUED.... 



PLIGHT 

DEPARTURE 

DATA TIHE 

DATA 


ROUTE 

DATE 

INTERVAL (GHT) 


46 

HNL-SPO 

4/23/76 

2000-2300 

0 W 

47 

HNL-DTM 

4/25/76 

0804-1439 

0 

46 

CLE-ORD 

4/26/76 

1320-1340 

0 H 

49 

ORD-HNL 

4/26/76 

1604-2354 

0 U 

50 

HNL-SPO 

4/27/76 

2003-2348 

0 N 

51 

SPO-ORD 

4/28/76 

1743-2030 

0 W 

52 

ORD-SEA 

4/28/76 

2 354-0259 

0 * 

53 

SEA-ORD 

4/29/76 

1518-1758 

0 N 

54 

ORD-LAX 

4/29/76 

2134-0050 

0 W 

55 

LAX-ITO 

4/30/76 

1901-0001 

0 W 

56 

I TO- LAX 

5/ 1/76 

0204-0529 

0 8 

57 

LAX-OtiD 

5/ 1/76 

C805- 1 053 

0 « 

58 

ORD-PIT 

5/ 1/76 

1407-1432 

0 w 

59 

PIT-ORD 

5/ 1/76 

1602-1634 

0 U 

60 

ORD-LAX 

5/ 1/76 

1832-2112 

0 w 

61 

LAX-ITO 

5/ 2/76 

1905-2328 

0 N 

62 

ITO-LAX 

5/ 3/76 

0137-0537 

0 H 

63 

LAX-ORD 

5/ 3/76 

0751-1C31 

0 w 

64 

ORD-PIT 

5/ 3/76 

1301-1326 

0 W 

65 

PIT-ORD 

5/ 3/76 

1543-1618 

0 w 

66 

ORD-LAX 

5/ 3/76 

1838-2143 

0 H 

67 

LAX-OBD 

5/ 4/76 

0807-1058 

0 W 

66 

ORD-PIT 

5/ 4/76 

1255-1325 

0 

69 

PIT-ORD 

5/ 4/76 

1541-1615 

0 

70 

ORD-LAX 

5/ 4/76 

1830-2140 

0 

71 

LAX-ORD 

5/ 5/76 

1751-2037 

0 

72 

ORD-LAS 

5/ 6/76 

1627-1912 

0 

73 

LAS-ORD 

5/ 6/76 

2149-0011 

0 

74 

ORD-HNL 

5/ 7/76 

1612-2347 

0 

75 

ITO-ORD 

5/ 8/76 

0406-1056 

0 

76 

ORD-LAS 

5/ 8/76 

1608-1843 

0 

77 

LAS-ORD 

5/ 8/76 

2056-2316 

0 

78 

ORD-CLE 

5/ 9/76 

0134-0149 

0 

79 

CLE-ORD 

5/ 9/76 

1315-1335 

0 

80 

ORD-HNL 

5/ 9/76 

1616-2335 

0 

81 

HNL-LAX 

5/10/76 

1935-2354 

0 

82 

LAX-DEN 

5/11/76 

0217-0337 

0 

83 

DEN-LAX 

5/11/76 

1654-1814 

0 

84 

LAX-HNL 

5/11/76 

2106-0050 

0 

85 

HNL-LAS 

5/12/76 

0834-1353 

0 

86 

LAS-LAX 

5/12/76 

1532-1542 

0 

87 

LAX-JPK 

5/12/76 

1934-2349 

0 

88 

JPK-ORD 

5/13/76 

1521-1631 

0 

89 

ORD-HNL 

5/13/76 

1849-0219 

0 w 

90 

HNL-ORD 

5/14/76 

0533-1235 

0 


TABLE I - A) PILE 0001 CONTINUED. , 2 ?. 



PLIGHT 

DEPARTURE 

DATA TIME 


ROUTE 

DATE 

INTERVAL (GHT) 

91 

ORD-LAS 

5/14/76 

1554-1819 

92 

LAS-ORD 

5/14/76 

2105-2331 

93 

ORD-CLE 

5/15/76 

0138-0153 

94 

CLE-ORD 

5/15/76 

1327-1347 

95 

ORD-HNL 

5/15/76 

1646-0016 

96 

JPK-LAX 

5/16/76 

1635-2049 

97 

LAX-HML 

5/16/76 

2333-0415 

98 

SPO-HNL 

5/28/76 

1643-2048 

99 

HNL-LAX 

5/28/76 

2345-0315 

100 

LAX-HNL 

5/29/76 

1807-2218 


0 - OZONE 
H - MATES VAPOR 
P - PILTER EXPOSURE 
B • BOTTLE EXPOSURE 


DATA 


oooooooooo 


T 
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TABLE I - GASP PLIGHTS OH TAPE VL005 
B) PILE 0002 ( PANAH -N655PA ) 



PLIGHT 

DEPARTORE 

DATA TIHE 

DATA 


ROOTS 

DATE 

INTERVAL (GHT) 


1 

SPO-SEA 

3/25/76 

1921-2031 

0 

2 

SEA-LHR 

3/25/76 

2237-0634 

0 

3 

LHR-SEA 

3/26/76 

1341-2225 

0 

4 

SEA-SPO 

3/27/76 

0120-0223 

0 

5 

SFO-HNL 

3/28/76 

0318-0723 

0 

6 

HNL-GUH 

3/28/76 

1000-1700 

0 

7 

GUH-HNL 

3/28/76 

1908-2138 

0 

e 

HNL-HKG 

3/28/76 

2324-0024 

0 

9 

HKG-tINL 

3/29/76 

0527-0617 

0 

10 

HNL-GOH 

3/29/76 

1048-1109 

0 

11 

GOH-HNL 

3/29/76 

1316-1856 

0 

12 

HNL-SEA 

3/30/76 

0122-0532 

0 

13 

SEA-HNL 

3/30/76 

1740-2230 

0 

14 

HNL-SEA 

3/31/76 

0103-0528 

0 

15 

SEA-HNL 

3/31/76 

1745-2230 

0 

16 

HNL-SEA 

4/ 1/76 

0116-0536 

0 

17 

SEA-HNL 

4/ 1/76 

1739-2215 

0 

16 

HNL-SEA 

4/ 2/76 

0108-0538 

0 

19 

SEA-HNL 

4/ 2/76 

1739-2224 

0 

20 

HNL-SEA 

4/ 3/76 

0108-0534 

0 

21 

SEA-HNL 

4/ 3/76 

1742-2240 

0 

22 

HNL-LAX 

4/ 4/76 

1931-2326 

0 

23 

LAX-HNL 

4/ 5/76 

0301-0741 

0 

24 

HNL-SPO 

4/ 5/76 

0039-0000 

0 

25 

LAX-GOA 

4/ 7/76 

1722-2038 

0 

26 

GOA-CCS 

4/ 8/76 

0011-0233 

0 

27 

CCS-GIG 

4/ 8/76 

0459-0949 

0 

28 

GIG-JPK 

4/10/76 

0253-1122 

0 

29 

JPK-LHR 

4/10/76 

1519-2029 

0 

30 

LHR-AHS 

4/10/76 

2221-2231 

0 

31 

AHS-LHR 

4/11/76 

0033-0038 

0 

32 

LHR-JPK 

4/11/76 

1034-1724 

0 

33 

JFK-PCO 

4/12/76 

0109-0738 

0 

34 

PCO-JPK 

4/12/76 

1101-1911 

0 

35 

JPK-FRA 

4/12/76 

2234-0432 

0 

36 

PRA-JFK 

4/13/76 

1245-1950 

0 

37 

JPK-PRA 

4/14/76 

0228-0826 

0 

38 

PRA-JPK 

4/14/76 

1259-2018 

0 

39 

JPK-FRA 

4/15/76 

2220-0445 

0 

40 

FRA-JPK 

4/16/76 

1136-1824 

0 

41 

JPK-PRA 

4/16/76 

2347-0605 

0 

42 

PRA-HOC 

4/17/76 

0758-0803 

0 

43 

HOC-FRA 

4/17/76 

1038-1043 

0 

44 

FRA- JFK 

4/17/76 

1341-2044 

0 

45 

JFK-LHR 

4/18/76 

2354-0538 

0 


CL 


TABLE I - B) FILE 0002 CONTINUED.... 



FLIGHT 

DEPARTURE 

DATA TIRE 

DATA 


BOUTE 

DATE 

INTERVAL (GUT) 


46 

FRA-IST 

4/19/76 

1052-1242 

0 

47 

IST-KHI 

4/19/76 

1430-1840 

0 

46 

KH I- DEL 

4/20/76 

0018-0108 

0 

49 

DEL-BKK 

4/20/76 

0302-0552 

0 

50 

BKK-HKG 

4/20/76 

0814-1106 

0 

51 

HFG-HND 

4/21/76 

0339-0626 

0 

52 

HND-SFO 

4/21/76 

0848-1638 

0 

53 

LHR-SEA 

4/22/76 

1426-2248 

0 

54 

SEA-SFO 

4/23/76 

0114-0201 

0 

55 

SFO-LAX 

4/23/76 

1626-1646 

0 

56 

LAX-GOA 

4/23/76 

1913-2248 

0 

57 

GUA-CCS 

4/24/76 

0111-0346 

0 

58 

CCS-GIG 

4/24/76 

0553-1029 

0 

59 

GIG-CCS 

4/24/76 

1512-2001 

0 

60 

HIA-CCS 

4/25/76 

0250-0455 

0 

61 

CCS-GIG 

4/25/76 

0700-1134 

0 

62 

GIG-CCS 

4/26/76 

0517-1021 

0 

63 

CCS-GUA 

4/26/76 

1235-1510 

0 

64 

GUA-LAX 

4/26/76 

1749-2144 

0 

65 

LAX-SFO 

4/27/76 

0014-0039 

0 

66 

SFO-HNL 

4/27/76 

0429-0843 

0 

67 

HNL-GUH 

4/27/76 

1058-1728 

0 

68 

OKA-TPE 

4/28/76 

1643-1708 

0 

69 

SFO-SEA 

4/29/76 

1819-1919 

0 

70 

SEA-LHR 

4/29/76 

2139-0545 

0 

71 

LHR-SEA 

4/30/76 

1228-2108 

0 

72 

SFO-LAX 

5/ 1/76 

1449-1514 

0 

73 

LAX-GOA 

5/ 1/76 

1727-2057 

0 

74 

GUA-CCS 

5/ 2/76 

00 .2-0300 

0 

75 

HNL-LAX 

5/ 5/76 

2058-0003 

0 

76 

LAX-HNL 

5/ 6/76 

1819-2050 

0 

77 

HNL-LAX 

5/ 7/76 

0015-0420 

0 

78 

LAX-HNL 

5/ 7/76 

1724-2113 

0 

79 

HNL-HND 

5/ 8/76 

0035-0701 

0 

80 

HNL-SEA 

5/ 8/76 

2127-0209 

0 

81 

HNL-HND 

5/10/76 

0008-0701 

0 

82 

HNL-HND 

5/12/76 

0145-0858 

0 

83 

HND-HNL 

5/12/76 

1240-1825 

0 

84 

HNL-SFO 

5/12/76 

2328-0318 

0 

85 

SFO-LAX 

5/13/76 

1454-1518 

0 

86 

LAX-GOA 

5/13/76 

1731-2053 

0 


0 - OZONE 
M - HATER VAPOR 
F - FILTER EXPOSURE 
E - BOTTLE EXPOSURE 


T 


T 


T 


T 


23 


TABLE I - GASP PLIGHTS OH TAPE VL0O5 


C) 

PILE 0003 ( 

PANAH -N533PA 

) 



PLIGHT 

DEPARTURE 

DATA TIHE 

DATA 


ROUTE 

DATE 

INTERVAL (GHT) 


1 

JPK-SPO 

4/13/76 

1437-1913 

0 

2 

SFO-JFK 

4/14/76 

1819-2232 

0 

3 

JPK-SPO 

4/15/76 

1436-1939 

0 

a 

SFO-JPK 

4/16/76 

1811-2231 

0 

5 

JPK-SPO 

4/17/76 

1422-1859 

0 

6 

SFO-JPK 

4/18/76 

1810-2220 

0 

7 

JPK-SPO 

4/19/76 

1417-1902 

0 

8 

SPO-JPK 

4/20/76 

1814-2223 

0 

9 

JPK-LHR 

4/21/76 

1517-2112 

0 

10 

LHR-BRU 

4/21/76 

2228-2238 

0 

11 

BRU-LHR 

4/22/76 

*809-0819 

0 

12 

LHR-JPK 

4/22/76 

1038-1632 

0 

13 

JFK-PRA 

4/23/76 

0138-0821 

0 

14 

PRA-JPK 

4/23/76 

1249-1930 

0 

15 

JPK-PRA 

4/23/76 

2347-0632 

0 

16 

PRA-JPK 

4/24/76 

1300-1933 

0 

17 

JPK-HND 

4/26/76 

1644-0527 

0 

18 

HND-LAX 

4/27/76 

1011-1846 

0 

19 

LAX-HND 

4/28/76 

1950-0600 

0 

20 

HND-LAX 

4/29/76 

0947-1832 

0 

21 

LAX-JPK 

4/29/76 

2056-0050 

0 

22 

JFK-IND 

4/30/76 

1614-1719 

0 

23 

IND-JPK 

4/30/76 

2317-0010 

0 

24 

JPK-DEL 

5/ 1/76 

2154-1049 

0 

25 

LAX-HND 

6/ 4/76 

1956-0111 

0 

26 

SPO-LAX 

6/ 8/76 

1742-1806 

0 

27 

LAX-HND 

6/10/76 

2011-0638 

0 

28 

HND-JPK 

6/13/76 

1005-2136 

0 


0 - OZONE 
W - HATER VAPOR 
F - PILTER EXPOSURE 
B - BOTTLE EXPOS UP E 


B 
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TABLE II - BBC TPOPOPAUSE PRESSURE DATA 
OB GASP TAPE VL0005 


Proa 



Through 



J/25/76, 

1200 

GBT 

5/17/76, 

1200 

GBT 

5/28/76, 

120C 

GHT 

5/10/76, 

0000 

GBT 

!>/04/76, 

1200 

GBT 

6/05/76, 

1200 

GBT 

6/C8/76 , 

1230 

GBT 

6/14/76, 

0000 

GBT 


1976 ► 4 1975 


Table III - Zonal Averaged NMC Tropopause Pressure 


* LATITUDE (Degrees North) 





20 

25 

30 

35 

40 

45 

50 

55 

J 

131.5 

138.3 

165.5 

210.6 

234.6 

243.9 

253.5 

262.1 

F 

134.3 

153.5 

189.5 

223.6 

241.3 

254.1 

262.6 

265.1 

M 

132.6 

149.0 

183.2 

212.8 

228.7 

242.9 

255.3 

262.9 

A 

134.0 

145.2 

169.3 

195.4 

212.9 

226.0 

239.3 

251.3 

N 

130.2 

135.1 

154.9 

184.9 

207 1 

221.7 

234.9 

247.0 

J 

130.2 

130.7 

135.4 

152.3 

180.'; 

205.7 

220.8 

232.2 

J 

130.3 

130.5 

130.6 

133.9 

150.7 

182.7 

213.0 

229.1 

A 

130.4 

130.8 

131.1 

133.9 

148.7 

179.8 

211.1 

227.9 

S 

130.3 

131. 

132.1 

137.7 

158.2 

191.6 

218.4 

232.7 

0 

132.0 

132.8 

136.4 

151.8 

182.3 

215.4 

237.5 

247.0 

N 

131.1 

134.4 

145.1 

172.2 

201.9 

223.0 

239.0 

252.2 

0 

155.3 

165.3 

190.0 

226.0 

251.5 

261.9 

268.0 

273.3 

J 

192.0 

209.3 

237.0 

267.4 

286.2 

292.4 

295.8 

298.9 

F 

192.6 

211.0 

242.6 

266.5 

280.2 

293.9 

305.1 

307.8 

M 

187.6 

204.1 

232.8 

255.5 

274.2 

292.8 

306.7 

312.0 

A 

181.7 

191.9 

214.’ 

236.4 

255.5 

273.6 

287.9 

298.7 

M 

179.4 

186.7 

202.8 

221.1 

239.6 

258.8 

277.5 

294.9 

J 

176.2 

184.8 

194.8 

207.3 

223.8 

246.0 

262.6 

277.3 

J 

160.2 

172.7 

183.6 

194.7 

212.3 

234.8 

255.8 

266.7 

A 

150.3 

160.5 

CNJ 

r** 

185.7 

206.0 

2i2.1 

252.7 

264.6 

S 

165.2 

173.4 

184.2 

196.4 

215.9 

237.2 

255.2 

269 2 

0 

172.3 

175.1 

185.5 

204.1 

221.6 

241.2 

265.9 

287.5 


January 1975 - October 1976 


60 

65 

70 

75 

80 

85 

267.4 

268.1 

264.6 

260.8 

256.9 

251.8 

264.4 

262.0 

261.8 

264.8 

265.9 

264.3 

268.1 

274.3 

281.5 

286.7 

287.5 

285.1 

262.7 

275.0 

287.9 

299.4 

306.5 

308.7 

258.6 

269.3 

278.0 

286.6 

297.2 

304.9 

244.9 

256.7 

267.4 

277.1 

281.9 

280.8 

235.9 

242.8 

252.8 

261.4 

265.7 

267.2 

235.4 

240.5 

247.0 

256.0 

265.2 

270.8 

242.2 

251.5 

262.5 

272.4 

276.6 

275.1 

251.4 

257.7 

267.7 

277.9 

286.3 

292.1 

263.0 

270.3 

£73.6 

275.7 

279.9 

285.5 

278.1 

282.0 

284.8 

286.3 

287.1 

288.5 

298.6 

294.2 

288.4 

285.3 

283.1 

277.6 

302.2 

294.2 

287.6 

282.5 

280.5 

280.3 

310.7 

302.9 

292.2 

284.2 

280.5 

278.7 

308.8 

319.2 

328.4 

334.8 

334.4 

329.3 

308.0 

315.7 

322.8 

332.8 

341.5 

344.9 

289.2 

300.2 

313.5 

325.3 

330.0 

327.5 

273.3 

283.4 

2%. 6 

308.1 

317.9 

326.6 

272.5 

279.7 

291.0 

307.9 

324.9 

334.2 


278.8 286.5 294.4 303.0 313.4 323.9 

297.8 301.6 303.8 306.3 312.3 322.1 



TABLE If - SAMPLE BOTTLE DATA 0* TATES 8L0004 6 
GASP Identification 


Bottle no. 

10-1 

10-2 

Analysis no. 

20 

41 

Tape 

VL0004 

?L00C 4 

Pile, flight 

2,45 

2,55 

Sanple Data 



Data 

3/18/76 

3/21/76 

Latitude, deg 

418 

44 N 

Longitude, deg 

788 

658 

Altitude, ka 

10. 7 

10.1 

Region 

troposphere 

troposphere 

Pressure, kPa 

32 

36 

Constituent Data 




P-11, pptf 


102 


105 


PL0905 


10-3 

10-4 

4-2 

33 

39 

108 

f L0004 

VL00C5 

TL0C A 5 

2,63 

2,“ 

3,2T 


3/24/76 

3/27/76 

6/10/7 

26 N 

44N 

36N 

62 E 

1238 

1208 

11.3 

11.3 

9.8 

troposphere 

stratos phere 

st ra to 

29 

30 

41 

106 

93 

111 


N 

as 



Latitude 



160 150 140 130 120 110 100 90 80 70 60 

Longitude, °W 

a) File 1 - United Airlines (N4711U) 

Figure 1. GASP Flight Routes for Tape VL0005 
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Figure 3 - GASP Water Vapor Sampling Probe/Sensor Configuration. Rosemount 
Probe Model H102KD. Panametrics Sensor Model MIT-N 






OZONE MIXING RATIO, ppbv 


GASP (1975-1976) 

REF 25 (1963-1964) 
REF 26 (1963-1971) 


>UODt’ClBlLlTV OF TUb 

O^WAL I'AOE IS POOH 


a) MARCH 



Figure 5. 


Latitude, °N 
b) MAY 

Variation of ozone mixing ratio with latitude for March 
and May. GASP Data for altitudes 10.5 - 11.5 km. Ref. 25 
and 26 Data interoolated to 11 km. 



A P ABOVE (+) AND BELOW (-) 
TROPOPAUSE, hPa 


GASP 1976 (JAN-JUNE) 
(GUSTAFSON TROPOPAUSE) 



OZONE MIXING RATIO, ppbv 

FIGURE 6. VERTICAL OZONE PROFILE WITH RESPECT TO NMC TROPOPAUSE FOR GASP 1975 AND 1976 DATA 
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APPENDIX A • Specifications for GASP Archive Tapes (VLXXXX) 


GENERAL 

1. Tapes are written in EBCDIC forsat using nine track 
tapes. 

2. Tape density is 800 BPI. 

3. Physical records (blocks) are 4096 bytes. 

4. The tapes are unlabeled, and contain one or sore GASP 
data files followed by a tropopause pressure data file. 

GASP DATA PILE 

1. Each GASP data file contains data froa a single GASP 

aircraft. Within each file, data are grouped and 

identified by flights (takeoff to landing) in 

chronological order. 

2. The GASP data tor each flight begins with a logical PLHT 
record (flight identification data), which is followed 
by logical DATA records (one for each data recording 
•ade during the flight) . Both PLHT and DATA records 
contain 512 bytes, hence there are 8 logical records per 
physical record (block) . 

3. A PLHT record will always be the first logical record in 
a block. However, every block need not begin with a 
PLHT record (i.e., if there are sore than seven DATA 
records in a flight) . If the PLHT record plus the 
available DATA records for a flight do not fill an 
integer nusber of blocks, the unused logical records in 
the final block are padded with zeros creating PADD 
records. The diagras below shows how several short 
flights would be blocked. 


Block 


1 


2 


3 


F~D D D D D P~p“ "P’D D D D D D D D D~P P P* P P P 


Logica 1 
Record 


1 2 3 4 5 6 7 0 


1 2 3 4 5 6 7 8 


1 2 3 4 5 6 7 8 
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Block 456 


PDODODDD DDDdDDDD PDDDDDDP 


Loij led 1 

Record 1 2 3 4 5 6 7 8 1234567ft 12345676 

where P is a PLHT record 

0 is a DATA record 

P is a PADD record 


4. The first four bytes in each logical record identify the 
record type as PLHT, DATA, or PADD. Detailed 

specification of the paraaeters and foraats for PLHT and 
DATA records are give* in Table A- I and A-II 
respectively. 

a) In each PLHT record, the nuaber of DATA records to 
follow is given by NDATA (Bytes 78-81) , and the 
nuaber of blocks in the flight is given by NBLOCK 
(Bytes 82-84) . 

b) Por the last DATA record of each flight, LBFLG 
(Byte 5) * "L"; for the last DATA record in each 
file, LBFLG * "G " if the following file is a GASP 
data file, and LBPLG * "T" if the following file is 
the tropopause pressure file; for all other DATA 
records, LBPLG * '• ". 

Note; DATA records with LBFLG / " H will be followed by 
PADD records if the physical record (block) is not 
coaplete. 


TROPOPAUSE PRESSURE DATA FILE 

1. Following the GASP data, in a separate file, tropopause 
pressure data for the dates of the GASP flights are 
included. Data are currently available froa the 
national Meteorological Center (MHC) twice daily for 
4225 locations in the northern Heaisphere. Coordinates 
for these data are the NHC 65X65 square aatrii grid, 
transforaed froa a polar stereographic aap of the 
northern Heaisphere. 

2. Each 65X65 tropopause pressure array is written as seven 

TRPR records. Each TPPR record is a physical record 
(block) , and is the saae length as the GASP physical 
records (4096 bytes) . All TRPR records contain 

identification inforaation. Specifications and for ats 
for the TRPR records are given in Table A-III. 


Table A-I Poraat for FLHT Pecords 



Fortran 

Fortran 

Bytes 

Naae 

Poraat Paraaeter Description, Units, and Consents 


1-4 

PECID 

A4 

RECID = "FLHT" 

5-10 

TAPID 

A6 

Original GASP tape nuiber, GPXXX 

11-25 

ACID 

A 1 5 

Aircraft ID; Airline and tail nuaber 

26-28 

APTLV 

A3 

Airport of departure (3 letter code) 

29-34 

DATLV 

16 

Date first DATA record this flight; No=29-30, Da=31-32, Yr=33-34 

35-38 

TIHLV 

A4 

Tiae (GUT) first DATA record this flight; Hr=35-36, 9in=37-38 

39-43 

LATLV 

P5.2 

Latitude (deg) of APTLV 

44 

1 ALVT 

A 1 

Heaisphere of LATLV ; "N" or "S" 

45-50 

LON LV 

P6.2 

Longitude (deg) of APTLV 

51 

LOLVT 

A 1 

Heaisphere of LONLV ; "E" or "8" 

52-54 

APTAR 

A3 

Airport of arrival (3 letter code) 

55-60 

DATAR 

16 

Date last DATA record this flight; Ho=55-56, Da=57-S8, Yr=59-60 

01-64 

TIHAR 

A4 

Tiae (GHT) last DATA record this flight; Hr=61-62, «in=63-64 

65-69 

LATAR 

P5.2 

Latitude (deg) of APTAR 

70 

LAART 

A 1 

Heaisphere of LATAR, "N" or "S" 

71-76 

LONAR 

F6.2 

Longitude (deg) of APTAR 

77 

LOART 

A 1 

Heaisphere of LONAR, "E" or "M" 

78-81 

NDATA 

14 

Nuaber of DATA records for this flight 

82-84 

NB LOCK 

13 

Total nuaber of blocks for this flight 

85-87 

0 31 D 

A3 

Ozone instruaent ID number* 

88-90 

COID 

A3 

Carbon aonoxide instruaent ID nuaber" 

91-93 

PCSID 

A3 

Particle counter sensor ID nuaber" 

94-96 

PCEID 

A3 

Particle counter electronics ID nuaber" 

97-99 

H20ID 

A3 

Mater vapor sensor ID nuaber* 

100-102 

HYGID 

A3 

Hygroaeter ID nuaber* 

103-105 


A3 

Spare ID 

106- 108 


A3 

Spare ID 

109-111 


A3 

Spare ID 

112-114 


A3 

Spare ID 


Table A- I Continued 


Fortran Fortran 

Bytes Naae Fornat Parameter Description, Units, and Consents 


115-117 A3 Spare ID 

118-122 D 1 F5.3 Saallest particle radius (aicroaeters) for PC range 1 

123-127 D2 F5.3 Saallest particle radius (aicroaeters) for PC range 2 

128-132 Dl P5.3 Saallest particle radius (aicroaeters) for PC range 3 

133-137 D4 P5.3 Saallest particle radius (aicroaeters) for PC range 4 

138-142 D5 P5.3 Saallest particle radius (aicroaeters) for PC range 5 

143 LINCHK A 1 LIHCHK="T" if ACC liait exceeded (NE .GT. 0) on any DATA record 

this flight; otherwise LIHCHK = , *P , • 

144 PILE! A 1 FILEX="T* if filter exposed this flight; otherwise PILFI="P" 

145 FDATA A1 FDATA="T" if filter data on tape; otherwise FDATA-"F H 

146-149 PPAKN 14 Filter pack number 

•50-151 F1LTN 12 Filter nuaber 

152-161 FTTPE A10 Filter t)pe 

162-167 FDATON 16 Filter exposure start date; So= 162- 163, Da=164-165, Yr=166-167 

168-171 PTIHON A4 Filter exposure start tiae; (GIT); Hr=16B-169, Bin 170-171 

172-176 FLATON F5.2 Filter exposure start latitude (deg) 

177 PLAOHT A1 Filter exposure start latitude tag; "H" or "S" 

178-183 FLONOM F6.2 Filter exposure start, longitude (deg) 

184 FLOONT A1 Filter exposure start longitude tag; "E" or "M" 

186-190 PHTHON F6.0 Filter exposure start altitude (aeters) 

191-196 FDATOP 16 Filter exposure stop date; Ho=191-192, Da=193-194, Yr*195-196 

197-200 PTIHOP A 4 Filter exposure stop tiae (GBT) ; Hr=197-198, Bin=199-200 

2C1-205 FLATOF F5.2 Filter exposure stop latitude (deg) 

206 PLAOPT A1 Filter exposure stop latitude tag; "H" or "S M 

207-212 FLONOP F6.2 Filter exposure stop longitude (deg) 

213 FLOOFT A1 Filter exposure stop longitude tag; "E" or "U" 

214-219 FHTBOF P6.0 Filter exposure stop altitude (aeters) 

220-229 PCOHP 1 A10 Filter constituent 1 (naae) 

230-239 FCOBP2 AID Filter constituent 2 " 



Table A- I Continued 


Bytes 


240-249 

250-259 

260-269 

270-279 

280-289 

290-299 

300-309 

310-319 

320 

321 

322-324 
325- 326 
327-332 
333-336 
337-341 
342 

343-348 

349 

350-355 

356-361 

362-365 

366-370 

371 

372-377 

376 

379-384 

385-394 

395-404 

405-414 


Fortran Fortran 

Naae Foraat Parameter Description* Units* and Consents 


PC0BP3 

AID 

FCOBP4 

A 10 

FC0BP5 

A 10 

FDC 1 

P10.3 

FDC2 

F10.3 

FDC 3 

F10.3 

FDC 4 

F10.3 

FDC 5 

P10. 3 

SBUEX 

A 1 

SDATA 

A 1 

SBID 

13 

STBN 

12 

SDA TON 

16 

STIBON 

14 

SLATON 

P5.2 

SLAONT 

A 1 

SLONON 

F6.2 

SLOONT 

A 1 

SHTBON 

F6.0 

SDATOF 

16 

STI BOP 

14 

SLATOF 

F5.2 

SLAOFT 

A 1 

SLONOF 

F6.2 

SLOOFT 

A 1 

SHTBOF 

F6.0 

SCOBP1 

A 10 

SCOBP2 

A10 

SCOBP3 

A 10 


Filter constituent 3 " 

Filter constituent 4 " 

Filter constituent 5 " 

Data for constituent 1 (aicrograas/B**3) 

Data for constituent 2 (aicrograas/H**3) 

Data for constituent 3 (aicrograns/B**3) 

Data for constituent 4 (aicrograas/B**3) 

Data for constituent 5 (aicrograas/B**3) 

SBUEX*"T" if bottle exposed this flight* otherwise SBUEX*"F" 
SDATA^T" if bottle data on tape; otherwise SDATA s " P" 

Saaple bottle uni* nuaber 
Bottle nuaber 

Bottle exposure start date; Bo=327-328, DA=329-330, Tr=33 1-332 
Bottle exposure start tine (GF.T) ; Hr*333-334, Bin*335-336 
Bottle exposure start latitude (deg) 

Bottle exposure start latitude tag, "N H or "S H 
Bottle exposure start longitude (deg) 

Bottle exposure start longitude tag m E" or "M" 

Bottle exposure start altitude (aeters) 

Bottle exposure stop date; Bo*356-357, DA*358-359* Tr=360-361 
Bottle exposure stop tine (GUT) ; Hr*362-363, Bin= 364-365 
Bottle exposure stop latitude (deg) 

Bottle exposure stop latitude tag; "N" or "S" 

Bottle exposure stop long*' le (deg) 

Bottle exposure stop long: ? * >e tag; "E" or 
Bottle exposure stop altituue (aeters) 

Bottle constituent 1 (naae) 

Bottle constituent 2 " 

Bottle constituent 3 " 




ini' l.ilY OF iilfc) 

AGE IE FOOK 


Table A-I Completed 



Portran 

Portran 




Bytes 

Naae 

Poraat 

Paraaeter Description, 

Units, and 

Consents 

415-424 

SCOHP4 

A 10 

Bottle constituent 4 

W 


425-434 

SCOBP5 

A 10 

Bottle constituent 5 

«• 


435-444 

SDC 1 

F 1 0 . 1 

Data for constituent 1 

( PPT V) 


445-454 

SDC2 

P10. 1 

Data for constituent 2 

m 


455-464 

SDC 3 

P10. 1 

Data for constituent 3 

M 


465-474 

SDC 4 

P1C.1 

Data for constituent 4 

ft 


475-484 

SDC 5 

F 1 0 . 1 

Data for constituent 5 

m 


405-489 

a 

PS. 3 

03 destruction constant 

(see eq. 

D 

490-494 

b 

P5.3 

03 destruction constant 

(see eq. 

1) 

495-499 

c 

PS. 1 

03 destruction constant 

(see eq. 

1) 

500-507 

d 

E8 . 2 

03 destruction constant 

(see eq. 

1) 

508-512 


5A1 

Spares 




•if ID="B", 


no data for this instruaent this flight 


Table A-II Poraat for DATA Records 



Portran 

Portran 



Bytes 

Naae 

Poraat 

Paraaeter Description, Units, and Consents 


1-4 

RECID 

A4 

RECID* "DATA" 


5 

LBPLG 

A 1 

LBFLG*"L" if this is the last data record this 

flight; 




LBFLG*"G N If this is the last GASP data record 
and the following file is a GASP data file; 

in the tile 




LBPLG="T" If this is the last GASP data record 

in the file 




and the following file is a tropopause pressure 
otherwise LBPLG*" " 

file; 

6-9 

RECORD 

14 

Record nuaber on TAPID 


10 

FRAHE 

11 

Prase nuaber on TAPID 


11-12 

MODE 

12 

Prograa node froa DHCU 

RODE * 4 identifies a noraal recording 

RODE * 10 identifies a continuous recording 


13 

TYPE 

A 1 

Record type froa DHCU 


14 

CYCLE 

A 1 

Cal set up froa DHCU 


15-20 

DATE 

16 

Ho=15- 16, Da*17- 18, Yr*19-20 


21-24 

TIRE 

A4 

(GRT) , Hr=21-22, Hin=23-24 


25-30 

ALTFAV 

F6.0 

Altitude (ft) 


31-36 

ALTRAV 

P6.0 

Altitude (aeters) 


37-43 

PARB 

P7.2 

Aabient static pressure in hectopascals (ab) - 

calc froa ALTPAY 

44 

ALTAG 

A 1 

ALTAG="C", "D", or "G" indicates cliab, descent 

, or ground 

45-49 

LAT 

P5.2 

Latitude (deg) 


50 

LATAG 

A 1 

Latitude heaisphere, "N" or "S" 


51-56 

LONG 

P6.2 

Longitude (deg) 


57 

LONGTAG 

Al 

Longitude heaisphere, r E" or "H" 


58-62 

XI 

P5.2 

Aircraft position in MAC grid coordinates 


63-67 

YJ 

P5.2 

Aircraft position in NHC grid coordinates 


68-71 

KEADG 

P4.0 

Aircraft heading (deq) 



Bytes 


72 

73-76 

77-81 

62 

83-86 

87-90 

91 

92-95 

96 

97-100 

101 

102-229 

230-233 

234-237 

238-239 

240 

241-245 

24 

247-252 

253 

254-259 

260 

261-266 

267 

268-273 

274-279 

280 

281-286 

287 

288-293 

294 


Table A-II Continued 


Fortran 

Portran 


Haie 

Porn at 

Parameter Description, Units, and Consents 

HEADGT 

A 1 

Tag for HEADG* 

TASK 

P4.0 

True airspeed (Knots) 

XHATAS 

P5. 3 

Flight nach nuaber 

TATA6 

A 1 

Tag for TASK and XHATAS* 

VS 

F4.0 

Wind speed (Knots) 

USH 

P4.0 

Hind speed (aeters/sec) 

USTAG 

A 1 

Tag for HS and USH* 

VDEG 

P4.C 

Hind direction (deg) 

UDEGTG 

Al 

Tag for HDEG* 

SAT 

P4.0 

Static (aabient) air teaperature (deg C) 

SATAG 

Al 

Tag for SAT* 

ACC (I) 

32F4.2 

Aircraft acceleration (gs) ; 32 values each record at 8/sec 

ACCHAX 

P4. 2 

Hax of ACC (I) 

ACCHIN 

P4. 2 

Hin of ACC (T) 

NE 

12 

Nuaber of tines ACC (I) > 1.2 or ACC(I) < 0.8 

ACCTAG 

Al 

Tag for ACC(I), ACCHAX, ACCHIN, NE* 

ZEN 

P5. 1 

Solar elevation angle (deg) ; 0 deg - horizontal 

SUNTAG 

Al 

SUNTAG="N" if sun below horizon 

03 

P6.0 

Ozone data (PPBV) 

0 3TAG 

Al 

Tag tor 03* 

03A 

P6.0 

Ozone data (PPBV) ; ave for; 128 sec preceding recording 

03ATAG 

Al 

Tag for 03A* 

03S 

P6.0 

Ozone std deviation (PPBV) ; for 128 sec preceding recording 

03 STAG 

Al 

Tag for 03S* 

DPPTA 

P6. 1 

Dew/frost point teaperature (deg C) 

MV UFA 

P6. 1 

Hater vapor aixing ratio (PPHH) 

DPTAGA 

Al 

Tag for DPPTA and HVHRA; if DFPTA*SAT, DPTAGA="S"* 

COAVG 

P6. 3 

Carbon nonoxide data (PPHV) 

COTAGA 

Al 

Tag for COAVG* 

COA 

P6.3 

Carbon aonoxide data (PPHV) ; ave for 128 sec preceding recording 

COATAG 

Al 

Tag for COA* 


CD 


!»:uty of iua 

is pooh 


Table A-II Coapleted 


Portran Fortran 


Bytes 

Naae 

Poraat 

Parameter Description, Units, and Coaaents 

295-300 

COSD 

P6.3 

Carbon aonoxide std deviation (PPBV) ; 
for 128 sec preceding recording 

3C1 

COSTAG 

A 1 

Tag for COSD* 

302-311 

PD1 

1PE10. 3 

Particle density for particles > D1 (particles/B**3) 

312 

PDTAG1 

A 1 

Tag for PD1* 

313-322 

PD2 

1PE10. 3 

Particle density for particles > P2 (particles/B**3) 

323 

PDTAG2 

A1 

Tag for PD2* 

324-333 

PD3 

1PE10.3 

Particle density for particles > D3 (particles/B**3) 

334 

PDTAG3 

A1 

Tag for PD3* 

335-344 

PD4 

1PE10. 3 

Particle density for particles > D4 (part icles/n**3) 

34 5 

PDTAG4 

A1 

Tag for PD4* 

346-355 

PD5 

1PE10. 3 

Particle density for particles > D5 (particles/B**3) 

35b 

PDTAG5 

A 1 

Tag for PD5* 

357-361 

CLSEC 

P5.0 

Tiae in clouds (sec) during 255 sec preceding recording 

362-365 

CLAYR 

P4.0 

Number of cycles in and out of clouds (layers) 
during 255 sec preceding recording 

366 

CLl'AG 

A 1 

Tag for CLSEC and CLAYR; if CLSEC > 3, CLTAG="C"* 

367-373 

TRPRBB 

^3 

-4 

• 

ISJ 

Tropopause pressure in hectopascals (ab) 

374 

TPTAG 

A 1 

If TPTAG * « ", TRPRBB from 12 hour interpolation 

If TPTAG * •'L", TRPRBB froa 24 hour interpolation 

If TPTAG = "E", TRPRBB from nearest NBC reporting period 

If TPTAG * "B", NBC data is not available 

See the report text for * complete description of TPTAG criteria 

375-381 

OELP 

P7.2 

DELP * TRPRBB - PABB, in hectopascals (ab) 

392-387 

TRPRHB 

P6.0 

Tropopause height in aeters (froa TRPRBB assuaing std. ata.) 

388-394 

OELHGT 

P7.0 

DELHGT * ALTBAY - TRPRHB, in aeters 

395 

GBTTAG 

A1 

Tag for TIBE* 

396-512 


1 1 7 A 1 

SPARES 

♦If TAG= 

"fl", corresponding 

data field will be zero; 

the "B" 

tag is 

used whenever data ai® not available 

or an instrument is in a 

calibration node. 


Table A-III Poraat for TRPR Records 



Fortran 

Fortran 


Bytes 

Naae 

Poraat 

Paraaeter Description, Units, and Consents 

1-4 

RECID 

A4 

RECID = "TRPR" 

5 

HEHIS 

A 1 

HEHIS* "N" for Northern Heaisphere 

6-11 

DATE 

312 

Date of Observation; Ho* b-7 ; Da*B-9; Yr*10-11 

12-15 

TI BE 

2A2 

GHT of Observation; Hr*12-13; Hin=13-14 

16 

NBLOCK 

11 

NBLOCK * Block Counter this data array 

17-18 

ISTART 

12 

ISTART * la (NBLOCK- 1) *10 

19-20 

I SI OP 

12 

ISTOP * NBLOCK* 10 for NBLOCK = 1-6;ISTOP * 65 for NBLOCK*7 

21-22 

JST ART 

12 

JSTART * 1 

23-24 

JSTOP 

12 

JSTOP * 65 

2 5-30 

SCALE 

E6. 1 

Scale factor for TROP(l,w. 

31-43 

A 

B1 3.6 

Base for TROP(I,J) 

44- 100 


5711 

Spares 

01-4900 

ELE (I, J) 

65016 

Tropopause Pressures in hectopascals (ab) , TRO? (I , J) *ELP ( I, J) *SCALE*A 


where: ((ELE(I,J),I = ISTART, ISTOP) , J * JSTART, JSTOP) 

Note that in the seventh block of each array only bytes 1C1-205 n 
are needed. 


400 1-4096 9611 Spares M 

o 


11 


APPENDIX B - LATITUDE AND LONGITUDE FRO?! NHC COORDINATES 

The tropopause pressure data included in GASP TRPR records 
are given at each of the 4225 points on the NHC 65 X 65 grid, 
a square matrix transformed from a polar stereogra phic map of 
the Northern Hemisphere. In the NHC coordinates tie North 
Pole is the point (33,33), with the 10 deg E - 170 deg H 
meridian given by the line YJ * 33, and the 100 deg E - 80 deg 
U meridian given by the line XI * 33. The transformation from 
this coordinate system to latitude (deg 4 or S) and longitude 
(deg E or M) is as follows: 


2 2 2 2 
Let R * ( (XI- 33) ♦ ( YJ- 33) )/FHO 

where RHO * 31.2043 


(A1) 


The Latitude (deg) is given by 

2 2 

THETA « (100/PI) a resin ( ( 1-R )/(1*R )) (A2) 


If 

THETA 

> o. 

LAT * THETA 

and 

LATAG = "N" 

If 

THETA 

< o. 

LAT * -THETA 

and 

LATAG * "S" 


The Longitude (deg) is given by 

PHI * -(10 ♦ (100/PI) arc tan ( (YJ- 3 3)/ (XI- 33) ) (A3) 


If 

-190 

< 

PHI 

< 

-180 

, Long = 

PHI ♦ 360 and 

LONGTAG = 

"W" 

If 

-180 

< 

PHI 

< 

0 

, LONG * 

-PHI 

and 

LONGTAG * 

"E" 

If 

0 

< 

PHI 

< 

17C 

, LONG * 

PHI 

and 

LONGTAG = 

"W" 


